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IL EXECUTIVE SUMMARY

Development of Propagatlen & Re-introduetien Techaiques for Delta Special Status Plant
Speales

Submitted tri : Tom Parker, Principal Invest~ur, Bitterroot Restoration Inc., Corvallis, MT

Approximately 37 plant species have been selected as species of concern in the Delta area
(Appendix A). The ability to grow Delta plant species at a large scale would make it possible to
restore large ax~ens of native ecological communities in the Delta. In addition, more than 1100
miles of levees could potentially be r~vegetatad at the critical land/water interface where most
habitat loss has occurred. Bitterroot Restoration (8RI) proposes to develop the fundamental
knowledge and technology for large-seal� production of Delta native plato species and define
techniques for re-introduction of these plants.

BRI will accomplish this goal through a four phase project conducted over a three year period.
Phases will consist ot~ 1) a review and evaluation of current species information; 2) field
investigations to further research unknowns determined during the review of species information;
3) pt~pngation protocol development to be conducted under laboratory and greenhouse
conditions; and 4) re-intredantion studies which will consist of field experimentation and
demonstration plots. These studies will also consider the use of direct seeding and restoration of
site conditions as means of restoring plant communities. All research will be conducted in a
scientific manner suitable for publication and will be promoted to a diverse public audience
through demonstration projects and educational outreach.

The total cost for impleanentation of this project is $ 770,785. Cost breakdown by phase is as
funows : Phase I - $40,961; Phase II - $160,035; Phase III- $ 206,906; and Phase IV - $
362,833. Budgeting may be refined as project needs are better defined. Bitterroot Restoration
will provide access to the full consulting staff and technicians as necessary. All materials and
supplies for completion of the project will be provided.

Benefits resulting from this project are nxany. Lqtimately, this project will fulfill the basic need fur
economical native plant materials required for Delta projects. Information generated in the course
oftbe project will also be important fur future efforts to control exotic plant species, understand
broader plant community relationships (beyond species of concern), develop bioengineering
techniques as alternatives to hard engineering techniques for levee maintenance end flood contrul,
and develop plant propagation protocols and out’planting techulqacs in other regions with similar
challenges. In addition, it will provide the opportunity to meet the objectives oftbe Conservation
Strategy.

Bitterroot Restoration is uniquely qualified to complete this project. BRI has developed
propagation protocols for over 250 species of plant native to the wastem United States and
prodneed these in conwaercially available quantities. Our company consists of restoration
consulting, plant propagation, and implementation divisions. Our staffineindes professionals in
wetland ecology, plant physiology, restoration ecology, horticulture, landscape architecture,
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forest ecology, and natural resources. In addition, we have associates specia~ in range
ecology, soil science, photo-interpretation, and soil microbiology. Curremly, BRI’s California
clients include Yosemite National Park, Sequoia-Kings Canyon National Park, and the Atlas Mine
Superfund Site.

Monitoring and data evaluation are embedded in the four phases of this project. All studies
conducted as part of this proposal will be designed with input from CALFED agencies and
academic instit utio ns. All data collection will occur with the intention of producing publ’mkmbie
quality, peer reviewed research.

Bitterroot Restoration will seek local support for plant species re-imreduction mad levee
stabilization projects through the develolxnant and promotion of a public outreach program. The
program ~ emphasize the compatibility of spee~ status plant species with engineering goals for
the Delta. In addition, BRI will participate in all apprepriate meetiogs and coordinate with
agencies concerning seed end soil aequisiliom for studies.
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IV. PROJECT DESCRIPTION

Project 1)ascription & Approach. CALFED proposes to restore a large acreage ofwvtland and
riparian habitats as part of the Ecosystem Rnstomtion Plan Program and to stabilize kvecs as part
of the Long-term Levee Protection Plan. Fundamental to tbe successful rg-storation and
revegetatlon of these sites will be the large-scale availability of native plant materials and the
ability to successfully rc-introduec plant species. With respect to this need, Bitterroot Restoration
Innarpurated proposes to d=vefop the fundamental knowledge and technology for large-scale
propagation of native plant species and define techniques for re-introduction of plants into those
habitats.

Project God: To develop the fimdamemal knowledge and techniques for large-scale propagation
and rc-introductiun of native plant communities in the Delta.

Ob.iecfl~ I: A primary objective of the proposed project wig be tbe dewlopment of propagation
methods for approximately 37 special status native plant species required by the Delta project.
This objogtive will result in published propagation standards for production of th~se plant species.

Obje~i~ 2: The second objective will be to develop re-introduction techniques for special status
species and evak~¢ plum purt’onmme on introduction sites. A series of fi~Id studies and
d~monstratinn projects will be conducted, resulting in published re.’commendations for
ird]~ductinn of species.

Project Phasing :
Phase I : Review and Evaluation of Current Special Status Species Information.
Identify available information regarding seed germination, plant propagation, reproductive
strategies, associated rhizosph~re organisms, and plant establishment;
Phase II : Field Investigations. Conduct field research to investigate native and disturbed
site conditions in preparation for further project phases;
Phase III : Propagation Protocol Development. Conduct greenhouse and laboratory
research to develop techniques for seed germinatfun, plant propagatiom and inoculation
~ appropriate rhizospbere micro-organisms;
Phase IV : Re-introduction Studies. Develop re-introduction techniques ain~d at
establishing fully functioning, sustainable plant communities on expcfimemal sites.

Coordination, Reporti~, & Public Edacatlon. A team approach will be employed that creases
all projects will be coordinated with CALFED agencies. All technology and data developed wig
become public information through publication. All study and demonstration sites will be actively
promoted to tbe general public and educational institutions through outreach and extension
activities during the proj~.
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Proposed Seope of Work
Phase I :P~vtew and Evaluation of Current Special Status Species Informaffom The goal of
Phase I will be to review current information concerning Bay-Delta species in order to identify
knowl~e gaps related to propagation and re-introduction levels.

Task I : Literature Review end Oral Interviews. BPd will identify existing research results at tbe
species 1¢v¢1 ragarding seed germination, propagation, root rhizosphere biology, and
reimrodoction techniques for plant species of concarn identified within the ERPP, and other
species identified as part of the Conservation StrmegT. Sources may include: ,,miversities; ixcr-
reviewed journalg botanical gardens; national seed laboratory; California Native Plant Society;
The Nmur¢ Conservancy; California Nmural Heritage Program; U.S. Fish and Wildlife Service;
Thomas Payn¢ Institute; and local native plant nurseries.

Task 2: Identification of Propagation Studies. Following review of information gathered during
tbe lileratu~ review and oral interviews, stady qncstions will be developed and prioritized for
implememmion during Phases II, III, end IV.

Schedule: October 1, 1998 -April 1, 1999.
Budget: $ $40,961.

Detiv~rables (minkenm):
¯ ’~.¢port to CALFED : Synopsis of Cun’ent Biological Information on Special Stains Delta

Plant Species"

Phase I1 : Field lnvesCigaffons. The goal of Phas~ II ~ be to supplement existing information
on species’ life history, ~duetive biology, site requirements, and piant-rhizosphere
associations through field investigations.

Task 1: Field Investigations. BgI will visit representative sites to acquire data required for
propagation and re-introdaetion studies. Population status and phonology will be monitored to
assess (lining of seed maturation and potential seed hurvcst. Sampling units will be establisbod
and relevam data colieeted on selected vegetative characteristics such as plant density, coverage
of plenta; site aspects; and position relative to moisture. Plant tissue samples may be collected for
positive identifications when absolutaly necessary. SOil samples will be collected and analyzed for
typical physical, biological, and cbemical characteristics. B]~I w;Jl obtain necessai’y permits and
coordinate with agencies prior to field investigations.

Task 2: Send Acquisition/Collnction~ S¢¢d acquisition from seed banks, botanical gardcas, and
other soure~s will be �ondocled prior to beginning field collection of seed. Field seed collection
will be conducted under mutually agreed upon guidelines following coordinmion with CALFED
agencies and acquisition of appropriate permits.

Task 3: Rhizospbere Organism Collection. Rhizosph~re soil containing micro=organisms will be
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coilecled in order to deveiop inoculation protocols for seedling productinn‘ Field collection will
be conducted under mutually agreed upon guidelines following coordination "~dth Bay-Delta
agencies and acqidsition of approptiata permits,

Schedule : April 1, 1999 - De~mb~r 31, 1999.
Budget : $160,035.

Deliverables ( minimum):
~ "Report to CALFED : Recommended Propagation and Re-intzodection Studies~’
¯ "~Report to CALFED : Recommended Field Investigations"
¯ "Report to CALFED : Habitat and Phenoingy of Delta Plants"

Phase III: Prop~gatlon Protocol Development. The goal of Phese Ill will be to develop
standard propagation protocols for special s~t’us Delta species.

Task I: Se~ Germination Protocols. BRI will conduct research in the areas of control and
manipulation of seed donnaacy and germination. BRI will conduct studies to assess seed
response to a variety of procedures which will result in dormancy release and germination
initiation, Ide~tif~l U’eatments will allow for economic production ofpiant materials.

Task 2: Propagation Protocols. BRI will conduct exper~nrntal r~e_arch to determine appropriate
pmtucols for large-scale production of Delta p]unts. Basic variables to be considered are: soil
components; pH; nutrient solutions; watering r~gimes; growing temperatures; light requirements;
hardening procedures; and hoiding methods. Sp~cif~ growth factors will b~ identified for
difficult to grow plants and experiments designed to id~tify better growth parameters. Studies
will be conducted according to the scientific method.

Task 3: Rhizosphere Microbial In~culatinn Protocols. BRI will isolate and culture site-adapted
soll mirrob~ organisms for inoculation of plant materials. Greenhouse trials will be conducted to
identify optimal inoculation teclmiqucs and evaluate ti~ response of piants to inoculation,

Scl~dulr: September I, 1999 - August 31, 2000
Budget: $ 206,906.

Deliverables (minimum):
¯ "Report to CALFED : Germin~’on Protocols for Delta Plant Species"
¯ "Report to CALFED : Propagation Protocols for Delta plant Species"
¯ "R~ort to CALFED : Rhizospbere Organism Cultural and Inoculation Protocols"

P~ase IV: Re4nmuluctios Studies. Tbe goal of Phase IV will be to develop establishment
techniques whirh will produce sustainable plant communities.

Task 1: Evaluation of Re-introduction Teclmiques. BRI will evaluate different techniques for
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smms plant species and their habitats. On ERPPvl pp. 203-205, pienncrs have identified actions
and oppormniries for restoration, including reintroducing native plants to suitable si~es, levee
setbacks and breach~, and created ievec berms. For eommp]e, at the ecOSystem scale (ERPPvl p.
|82), one oftbe implen’~ntntion objectives is "Develop appropriate methods to protect and
restore habitst and populations ofspeclui-status plant species." At the species scale (ERPPvl p.
189) an objactive is to conduct studies to dctarmine the micro-habirm requLrements of ecl-gress
pondwced and dvt,~mine reasons for limitad distributidn.

Our project addresses stressors associntud with special-stares plants in tbese ways:
1) Loss of appropriate habitat. The focus of Pha~s II and IV will be the essessment or’existing
nalive pism communities and experimentation for creating new habitats to support desirable plant
communities. Our intemion is to make habitat compatfole with the devefopment of levee desigas.

2) Loss of special-status plant ecotypes. Phases I and HI directly address this stressor by
identifying prop~atinn protocols wud preserving g~-m piesm for fotur¢ use. In instances wbere
special-sta~ plant species are exterminated in the wild~ germ piesm and protocols will he
available for re-~roduction efforts.

3) Information Deficit. Currently, little information exists on the propagation ofnntive plains.
Con..q:quently, native plant production for many species is unpredictable and expensive. Published
protocols for plant propagation and re-introductien will result in more available tools for
CALFED decision makers and redwed costs due to more efficient production by growers.

Levee Protection & Maintenance. This proposal addresses th~ conflict between current
management of levees and natural plant communities. Because current levee maintenance
practices require keeping steep levee surfaces clear ot’vegetatinn, little or no s,abstrnte remains
that is suitable for phnt communities that depend on the laud/water interface. According to the
Long Term Levy Protection Phm, Appendix A, page 6, "...projects to restore or enlumce habitat
can achieve multiple objectives if they are planned with levee vuinerabih~y in mind." Appendix B
in the same document includes examples of levee cross-sections with more gradual slopes thnt
would provide: l ) levee stability by increasing levee mass and 2) appro!~riate substrate for plant
conanunitles by creating a less steep levne face. Iftbe PL 84-99 standard is adopted (p~v B-2,
Long Term Lvvec Protection Pkm), a 3:1 to 5:1 slope will provide much more suitable substrate
for plant growth than is currently available on steeper levee slopes.

With respect to levees, our project udd~sses s~’essors in the following rneun~:
1) Levee Erosion. Cur~tly, levee muintenanne ineludos wmovld ofvegenttion. Developing
technology 1o establish functioning plant communities with deep, binding root nzess on rv-slopud
levees will meet beth the goals of levee stability and habitat restoration. Our proposal can support
the following Implementation Objectives, Targets, and Programmatic Actions related to the Levee
stressor: Investigate the foesibllity of levee sctL~ecks in the Delia; convert selected Delta islands to
a mosak ofdeepo and shal!ow-water and rule-marsh habitats; and build innovative benches to
support shoreline habitats~ wh~e levees must remain (ERPPvl p. 284).
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2) Exotic Plant Invasion. Planting of uative species addresses this stressor in two ways: 1) native
plants physic.ully occupy the substrata, limiting area available for exotics; and 2) native plants
provide a se¢d source for perpetuating and expanding the native plant ¢onmmnity.

3) Maintenance Costs. Availability of plant materiah for bioengineering purposes will provide an
alternative to hard engineering methods and potentially reduce cost assooiatad with maintena~o
activities. Our proposal can support the foliowing Implemnatation Objectives, Targets, and
Progranmmti¢ Actions related to the Dredging and Sediment Disposal stressor: Maximize the
muse of dredged materials for habitat restoration and other hanefteial uses and mirknize the
amount of disposed malerial that is subject to re-soapension and subsequent re-dredglng.

Fish Species of Concern. Based on ERPPv2, the following fish species will benefit from
improving aquatic wetland shallow water, or riparian habitats: Delta Smelt (p. 64); Longfin Sn~R
(p. 64); Splittnil (p. 65); Chinook Salmon (p. 66); Stealhead Trout (p. 67); and other resident lish
species (p. 68). Most other fish and animal species of concern would also benefit from wethnd
plant �ommunity reestablisianem (EILPPv2 pp. 69-76).

1. Sadiment. Plants filter sediment, providing a means to increase terrestrial habitat as sediment
accumulates, and abe creating cleaner water conditions. Reduced sedimentation into riverine
systems would directly benefit fish species of�onaem

2. Reduction of water table. In areas that have changed from a wetland plant community to an
uplnad plato �ommunity, habitat modification projects designed to maintain water levels will raise
the water tabie and subsequently input higher vohme and quality of water into the riverine
system. This will directly benefit fish species.

Monitoring and Data Evalaatioa
Monitoring and data evaluation procedures are embedded in the four phases of the project. All
studies conducted as part oftbis proposal will he designed with input fi’om CALFED, other
ngencies, and academies. All data collection will occur with the intentinn ofproduaing
publishable quality, peer reviewed research.

lmplemaatability
The proposed project will be implementabl¢ with minimal impacts to nattLral resources and the
mounding eOlmmmity. 8R[ will comply with all local, state, and federal environmental ~aws and
apply for all appropriate purmits related to seed collection, research, and production activities
which resuit fi’om this projeet. In addition, all activities will he coordinated with and input
requested from CALFED and other ageanies. BRI will actively develop and promote a
�ommunity outreach program wbieh educates all educational levels and the general public about
the CALFED project. An additional positive impact to the community may be empioymem
opportunities for both professional and technical level people.
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V. COSTS AND SCHEDULE TO IMPLEMENT PROPOSED PROJECT
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V. COSTS AND SCHEDULE TO IMPLEMENT PROPOSED PROJECT
Direct Labor Direct Salary Overhead Service    Material & Misc. & Other Total Cos~

Hours & Benefits Labor Contract Acquisition Dir. Costs
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Bitterroot Restoration is uniquely qua/ified to comt~let¢ this proj~t. BRI has deveinped
propagation protocols for over 250 species of plant native to the western United States and
produced these in cormaercialiy available quantities. Our company consists ofrastoration
consulting, plant propagation, and field divisions. Our staffinclud~s professionals in plant
physioiog% restoration ecolog),, horticulture, landscape architecture, forest ecology, and natural
resources. In addition, we have associates spedalizing in range ecoingy, soil science, photo-
interpretation, and soil rnierobiolog),. Currently, BRI’s California clients inehide Yosemite
National Park, S~qnoia-Kings Canyon Natiotml Park, and Atlas Mine Superfund Site.

Tom Parker - Principal Investigator; Rcetamatinn Specialist.
M.S. Reseuree Conservation, University of Montana. Tom will provide project management for
all phases of the projeet and act as BRI’s representative to CALFED. In addition, Tom will
initiate and complete Phase II field investigations as par1 of this project. Cun~tatly, Tom
supervise* and coordimtes projects in the field for our revegetation serviecs division and also ants
as riparian/wetland speoial~ for Bitterroot Consultams. Tom’s academic wod¢ focused on the
identification and delineatiort of wetland plant corcanunities. He has completed Rosgen training in
applied river mo~hology with expertise in the speetiieation end epplieation of coir products for
erosion control and riparian restoration.

Dr. Shengjan Lo - Director of Researeh nod Plant Prodnetioa.
Ph.D. Plant Physiology, Oregon State University. Shcogjun will direct Phons I and I11 ofthi.~
project. In his current position, Shengjun oversees pmdnctinn areas both as a horticulturist and a
manager. D~. Lu has extensive knowledge and experience in plant propagation, plant nutrition,
henvy metal toxicity, phytoremediatlon, root physiology, and root-mlcroorganism associations.
Since joining BRI in 1995, Dr. Lu has conducted research and �onsulting projects including
phytoremediatioo of arsenic and pentnchlorophenol contaminated soils, wnstewater treatment
wetlands, assessment of plant mortality to oh/or/he spills, nutrient requironents for raycorrhizab
colonized plants, and soil fertility atmlysis. Dr. Lu has six yeah-s of experianco in the research area
of tree physiok~gical responses to environmental factors, plant nutrition, root physioiog~, and root
diseases at Oregon State University. In addition, Dr. Lu has six years experience as a dlrecmr of
forestry research laboratories, and a researcher in the area of vegetation conservation, plant strnss
physioiog),, and plant community ¢¢oiogy in China.

Mattltt’w Ogden- Plant Prolmgatina Mnnager, rPlaat Production Assistant.
B.A. Botany, B.S. Forest Resource Conservation, University of Memnon. Matt’s years at BRI
have focused on seed physiology, seed collection, seed treatment and propagation technique
development. In addition, Matt has extensive experience in wetland delirmation, restx)mtion,
plant taxonomy and T&E and Sensitive plant surveys.

St~ven Kiontse!, Director of Bit~erenot Revegetatioo Servle~s B.S. Forest Resource
Conservation, University of Montana. Steve will coordinate and implement field studies designed
during Phase IV of the project. Steve has worked for BRI since 1991. His areas of expertise
include: impkanemation and coordination of fi!!d projects, proje,¢t cost estimation, development
of oat-planting tcehniqtms, erosion ecnt~ol installation and prescriptions, seeding techniques and
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seed mix design, T&E and Senaldve plant surveys, NEPA documentation, ~ plant propagation.

Ace ,lohnsou - Information Systems Manager and Special Projects.
A.A.S. Forest Recreation, Paul Smiths College. Ace will provide GIS and ACAD support for
Phases II and IV of the project. Ace has over ten years of computer experience including
computer applications (with a strong emphasis in AutoCAD), programming, system
desi4~n/hitp]ementntinn, service, repair & consultlrt4;. Ace also has over sixteen years experience in
surveying and civil engineering including GIS experience.

Cindy King - Contract Administrator. Cindy King will act as the Contract Administrator f~r
the corm’act. Cindy began working at Bitterroot Restoration, Inc., in August, 1995. Her prior
experience includes an AA degree in Crim~al Justice and an AA degree as a Parniegal Specialist.
In addition, she served as the EEOC officer for the State of Nevada. She currently edimn~ers all
Federal superfund site contracts and large landscape restoration contracts.

David MeAdoo- Design and Planning Specialist.
M.L.A. Landscape Architecture, California State Polytechnic University, Pomona. Dave w~l
provide design and planning services during Phase IV of the project. David’s previous experience
includes habitat restoration and reclamation planning, including the incorporation of ecosysaeemtic
and sustainabi]ity issues, and native plant design and horticulture. His work at BRI has included
restoration ¢onsu]tldg, photo interpretation and GIS mapping, plan documentation, and the
planning, coordination, and implementmion oversight of restoration and monitoring projects.

Tim Meikle - Restoration Specialiat; Director of Bitterroot Consultants.
M.S. Restoration Ecology, University of Wiscousin-Madison. Tim will provide criticni review of
documents produced during all phases of the project and provide coasnitation on the
implementation of Phase II field investigations. Tim’s range of previous work experience in
restoration ecology includes ALaska, Wiseousin, Minnesota, South Dakota, and North Dakota. As
Director of Coasulting f~r BR[, Tim has experience in tnincd land reclaxustion, reclamation of
contaminated sites, the 404 wetland permitting process, T&E species surveys and recovery
efforts, vegetation reference site establi.drncnt and monitoring, utility con-klor revegetation~
wctlead establishment, weed control and pesticide nmnagcmcnt, riparian revegctation, and
grassland establishment.

Andrea Morgan- Myenrrhizan Specialist.
B.S. (pending) Forest Resource Conservation, University of Montana. Andrea will perform and
coordinate mycorrhizal work to bc completed during Phases lI, ]II, and IV of this project.
Andrea’s work at BRI focuses on the culture of mycorrhizal fungi for the ma~ery inoculation
program and verification of colonization. She coordinates all field collection and inoculation
efforts. Her past work has included extensive experience with outplanting, erosion control
irmtallation, and seed collection.
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VII. COMPLIANCE WITH STANDARD TERMS AND CONDITIONS
JUSTIFICATION
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NONCOLLUSION AFFIDAVIT TO BE EXECUTED BY
BIDDER AND SUBMITTED WITH BID FOR PUBLIC WORKS

STATE OF MONTANA            )

COUNTY OF RAVALLI            )

file party Inaking the fo~going bid tlliit tho bid is not m ad~ in the interest of, or on behalf of, any undigelosed person,
ptirtner~hip, company, association, organization, or corporation; Oat the bid is genuine a~d not collusive or sh~m; that
the bidder hita not dire�fly or indirectly induced or solicited any other bidder to put ~ll a false sham bid, and ha~ not

~1
Subs rib d and sworn to before me on
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NONDISCRIMINATION COMPLIANCE STATEMENT

Bitterroot R~torafian. Inc.

The company named above (hereinat~er referred to ~ "prospective contractor") hereby certifies,

unless specifically exempted, compliance with Government code Section 12990 (a-f) and C~lifomia

Code of Regulations, Title 2, Division 4, Chapter 5 in m~tters relating to reporting requirements and

the developmant, implementalion and maintenance of a Nondiscrimination Program. Prospective

conlrac~or agrees not to unlawfully discriminate, harass or allow h~tmssment agahast any employee

or applicant for employment because ofse~ race, color, ances~a’y, religious creed, national origin,

disability (including HIV and AIDS), medial condition (cancer), age, marital status, denial of family

and medical care leave and denial of pregnancy disability leave.

CERTIFICATION

L the official named below, hereby swear that I am duty authorized to legally bind the prospective
contractor to the above described certification. I am fully aware that this certification, executed on
the date and in the county below, is under penally of perjury under the laws of the State of
California.

TOM PARKER

July I. 1998 Ravalli County. Montana

~osr~crr~ corrm~crows s~,~rt~r~

Principal Investigator

Bi~e~oot Restoration, In~.
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APPENDIX A : SPECIAL STATUS PLANT SPECIES TO BE ADDRESSED BY
PROJECT
(Compiled from draft list of Delta Species proposed for inclusion in th~ Conservation Strategy.)

15

I --010558
1-010558



16

I --01 0559
1-010559


